DIEP flaps, the current mainstay in choice of autologous reconstruction, provide generally good outcomes. However, improvements in outcomes can still be achieved with a better understanding of individual anatomy. Perforator size, location, intramuscular and subcutaneous course, and association with motor nerves are all factors that can significantly affect operative technique, length of operation, and operative outcomes. With significant variation between individuals, preoperative imaging has become an essential element of DIEP flap surgery. CTA is currently the gold standard but evolving techniques such as MRA and image-guided stereotaxic are rapidly contributing to improved outcomes. 
Observational-Dx 250 patients
To re-evaluate the classification system. The branching pattern of the DIEA and correlation to the contralateral hemiabdominal wall were assessed. The branching patterns of the DIEA were found to be different in vivo compared with cadaveric studies, with a higher than previously reported incidence of Type 1 patterns and lower than reported incidence of Type 3 patterns, and that some patterns exist which were not included within the previous nomenclature (namely, Type 0 or absent DIEA and Type 4 or four-trunk DIEA). There was also shown to be no overall concordance in the branching patterns of the DIEA between contralateral sides of the same abdominal wall; however, there was shown to be a statistically significant concordance in cases of a Type 1 DIEA (51% concordance, P=0.04). As such, a new modification to the classification system for the branching pattern of the DIEA is presented based on imaging findings. The use of VirSSPA preoperative planning correlated with operative times reduced by a mean of 2 hours 8 minutes. In addition, a statistically significant reduction (>45%) in the incidence of any flap-related complications was observed in patients undergoing preoperative CTA-guided VirSSPA reconstruction and a decrease above 50% in overall donor-site morbidity. The use of CTA-guided VirSSPA 3D reconstruction was found to be a protective factor against developing any kind of complication after DIEP flap surgery (odds ratio, 0.03; 95% CI, 0.006 to 0.15). Exact correlation between surgical and radiological results was found in the first 36 cases. A significant reduction in average operating time and postoperative complications was noted in the following 321 patients. CTA was superior to Doppler US at identifying the course of the DIEA and its branching pattern, and in visualizing its perforators. Preoperative CTA was highly specific (100%) and more sensitive in mapping and visualizing perforators (P=0.0078). It was also proficient at identifying the superficial epigastric arterial system and for effectively displaying the results intraoperatively. It was substantially quicker and removed the interobserver error associated with Doppler US. The study was ceased after 8 patients because of the overwhelming benefit of CTA over Doppler US. Observational-Dx 10 patients To report our initial experience and show that contrast-enhanced MRA is able to identify perforator vessels, measure their size and describe their course and describe the impact these scans have had on our practice.
Imaging of Deep Inferior Epigastric Arteries for Surgical Planning (Breast Reconstruction Surgery) EVIDENCE
An average of 2.8 perforators per study (range 1-5) was identified. Mean perforator luminal diameter was 2.6 mm (1.4-4.0 mm) with a mean intramuscular course length of 22.3 mm (6.4-51.9 mm). Perforator course length was classified as 17% long intramuscular course (>4 cm), 80% short intramuscular course (<4 cm) and 3% paramedian. In all 10 patients, DIEP flaps were successfully elevated. In all cases the flaps were elevated on vessels identified in preoperative review of the contrast-enhanced MRA. There was a significant difference in the rates of conversion from DIEP to transverse rectus abdominis myocutaneous flaps in the group who underwent contrast-enhanced MRA in comparison to historical controls from the previous year (P=0.025). Observational-Dx
Imaging of Deep

patients
To evaluate the accuracy of equilibrium-phase high spatial resolution contrast-enhanced MRA at 1.5T using a blood pool contrast agent for the preoperative evaluation of DIEP, and to compare image quality with conventional first-pass contrast-enhanced MRA.
There was 100% agreement between equilibrium-phase contrast-enhanced MRA and surgical findings in identifying the single best perforator branch. All equilibrium-phase acquisitions were of diagnostic quality, whereas in 10 patients the quality of the firstpass acquisition was qualified as nondiagnostic. Both signal-and contrast-to-noise ratios were significantly higher for equilibrium-phase imaging in comparison with first-pass acquisitions (P=0.01). 
